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Abstract
Purpose We evaluated current trends and common practice of
Brazilian orthopedic surgeons while selecting approaches for
anterior cruciate ligament (ACL) reconstruction surgery.
Methods Orthopedic surgeons (n=191) completed a survey
consisting of seven questions regarding their profiles and pref-
erence for ACL reconstruction techniques.
Results Most surgeons were from Southeast Brazil (56.6 %)
and had specialized in knee surgery (79.5 %); most partici-
pants (55.1 %) had worked in this field for > five years, and
46.8 % had performed >50 ACL reconstructions. Further,
93.1 % respondents preferred the hamstring graft. Analysis
of preference for the femoral tunnel approach in terms of years
of experience showed that surgeons with ten to 15 years’ ex-
perience preferred the transtibial approach; those with <
five years of experience, the transportal technique; those with
>15 years’ experience, the two-incision technique.
Conclusions Surgeons’ preferences for ACL reconstruction
are variable, and are influenced by learning time and availabil-
ity of tools rather than research evidence.
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Introduction
Anterior cruciate ligament (ACL) injuries are among the most
common knee ligament injuries in the world. Consequently, it
is one of the most extensively studied orthopedic conditions,
with more than 1,100 manuscripts published in 2013 [1]. The
research regarding ACL reconstruction has focused on indi-
vidual practice patterns, choice of graft type, surgical ap-
proach, and other technical aspects of the surgical procedure.
The therapeutic goals of ACL reconstruction are to restore
stability of the knee joint, prevent secondary lesions to other
structures, and improve functional outcomes. The evolution of
surgical technology has provided the surgeon with choice on
the types of grafts, fixation devices, and surgical techniques to
reach these clinical outcomes [2]. Guidelines for the surgical
management of ACL injuries are based on scientific findings
rather than on expert opinion. Prospective randomized clinical
trials (RCTs) are considered to provide the best quality of
evidence in the medical literature. RCTs are the source of data
for systematic reviews and meta-analyses, together compris-
ing level-1 evidence that guide clinical decision-making.
Evidence-basedmedicine has evolved from an outpost of clin-
ical research to the mainstream of clinical practice [3]. Adher-
ence to evidence-based medicine is not always possible, par-
ticularly in areas where high-quality evidence is not available
or where evidence is inconclusive [3]. Thus, the absence of
clear evidence that supports clinical evidence can lead to in-
consistencies between surgeons’ clinical practice and trends
and recommendations in the research literature [4].
The aims of this study were to evaluate current trends and
common practice of Brazilian orthopedic surgeons while
selecting approaches for ACL reconstruction surgery. The pri-
mary goal of our investigation was to understand surgeons’
preferences and opinions on this surgery. The second goal was
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to compare the opinions of Brazilian orthopedic surgeons with
the most recent published level-1 evidence.
Materials and methods
Study subjects
Before commencement, this study was approval by the Fed-
eral University of São Paulo Research Ethics Board.
Survey design
The current survey comprised seven questions regarding ACL
reconstruction. The first question addressed professional sta-
tus (i.e., specialist surgeon, fellow, or resident). The second
queried about the number of years of experience. The third
question was regarding the number of ACL reconstructions
surgeons performed in the last year. The fourth question was
on the surgical approach of drilling the femoral tunnel
(anteromedial arthroscopic portal [AMP], arthroscopic
Table 1 Region of origin of the
study participant Southeast Northeast South West Center North
State distribution (%) 56.6 20.8 12 5.9 4.7
Fig. 1 Survey results. a Professional status of participants. b Surgeons’ experience, in years, for ACL reconstruction. c Frequency of ACL
reconstructions surgeon perform per year. d Technique preferred to perform femoral tunnel. e Preferred graft used for ACL reconstruction
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transtibial, or two-incision techniques). The fifth question was
about the preferred graft (patellar tendon, hamstring tendon,
quadriceps tendon or allograft). The responders were asked to
provide their city of origin. After completing the survey, the
interviewer showed an arthroscopic image of the medial wall
of the lateral condyle from the anterior medial portal, and the
participants were asked to mark the anatomic position of the
femoral tunnel during single-band ACL reconstruction.
Survey distribution
The survey was performed on the 15th edition of Bra-
zilian Congress of Knee Surgery, held on April 10–12,
2014, in Maceio (AL). The questionnaire was adminis-
tered to surgeons while entering the theatre for the pre-
sentation and was collected after surgeons completed the
questionnaire. One volunteer was always present to re-
solve any doubt about the survey at the site were the
questionnaire was provided.
Data analysis
Frequency distributions were determined for all the questions,
and the z-test (two equal proportion test) was applied. The chi-
squared test was chosen to analyze the association between cat-
egories. Significance level for all comparisons was P<0.05.
Fig. 2 Arthroscopy view of the whole medial wall of lateral condyle Fig. 4 Outside-in technique
Fig. 3 All surgeons’ positions of the femoral tunnel Fig. 5 Transportal technique
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Results
During the 15th edition of Brazilian Congress of Knee Sur-
gery, 191 surgeons completed the questionnaire on surgical
practices about ACL reconstruction.
Most surgeons were from the southeast, including 56.6 %
of participants (Table 1).
The initial objective of the survey was to determine the
surgeon’s background and to analyze the duration of experi-
ence, academic training, and surgical practice. The first ques-
tion evaluated surgeon’s personal status; most had graduated
as knee surgeons (79.5 %). The second question was related to
number of years of surgeons’ experience, and most of the
participants (55.1 %) had more than five years’ experience
in this field. With respect the surgeon’s practice, 46.8 % had
performed >50 ACL reconstructions in the last year. The re-
sults are shown in Fig. 1.
Most participants (93.1 %) preferred the hamstring as the
standard graft in primary ACL reconstruction.
The fifth question queried surgeons about their preferences
while performing femoral tunnel during ACL reconstruction,
and 49.7 % surgeons who completed the survey preferred the
transportal technique. However, while evaluating preference
for femoral tunnel with regard to years of experience, we
found that the transtibial technique was most used by surgeons
with ten to 15 years’ experience, the transportal technique was
preferred by those having < five years’ experience, and the
two-incision technique was preferred by who those having
>15 years’ experience.
The last part of the survey evaluated the femoral tunnel
position in the anatomical reconstruction of the ACL. We
provided a picture of the whole medial wall of the lateral
femoral condyle (Fig. 2). The picture was taken from the ar-
throscopy with the camera positioned in the anterior medial
portal after a proper cleaning of the ACL insertion site. Then,
the surgeons were asked to mark in the picture the exact point
where they considered the anatomical position to perform the
femoral tunnel in ACL reconstruction. The answers for this
question vary greatly as shown in Fig. 3; however, there was
no relationship between the answers obtained (position of the
femoral tunnel entry point) and the technique used (Figs. 4, 5,
and 6).
Discussion
The present survey provides information from 190 orthopedic
surgeons who had participated in the Brazilian Congress of
Knee Surgery, 2014; most of these participants (79.5 %) were
knee surgeons, 14.7 % were not knee surgeons, and 5.8 %
were residents. Most participants were young surgeons
(44.9 % with less than 5 years’ experience) and more than half
were less experienced knee surgeons, as 53.2 % perform few
ACL reconstructions per month (up to five operations).
The purpose of this study was to compare data from Bra-
zilian knee surgery practitioners with those of other world-
wide literature surveys, including some controversial topics
of ACL surgery such as graft options, femoral tunnel choices
(anatomic and transtibial techniques), as well as an overview
of the Brazilian knee surgeon’s understanding of an ideal an-
atomic location of the femoral tunnel in ACL reconstruction.
Graft choice
One of the main findings of the survey was that most (93.1 %)
knee surgeons performed ACL reconstructions using ham-
string grafts, and only 6.9 % of them preferred the bone-
patellar tendon bone (BPTB) grafts. Although these results
are consistent with those of the worldwide trend of preference
for hamstrings grafts over BPTB grafts, previous similar re-
ports from other countries have not shown large differences in
preference [4]. In contrast to this current trend, the literature
does not support the use of hamstring grafts over BPTB grafts.
With respect to knee stability after ACL surgery, BPTB grafts
have shown to provide superior rotational control, as demon-
strated by a better pivot shift control [5]. Besides, lower post-
operative failure rates have been reported in previous meta-
Fig. 6 Transtibial technique
Table 2 Relation between femoral tunnel and time of experience, in
years
Years of experience Transtibial Transportal Two incisions Total
Under 5 14 27 17 58
5–10 11 19 3 33
10–15 2 10 3 15
Over 15 10 0 16 26
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analyses that compared these two graft options [6, 7]. How-
ever, the reasons why hamstring grafts are more popular may
be related to the lower post-operative incidence of anterior
knee pain and extension deficits, as well as a higher patient
acceptance due to better cosmetic results [8].
Femoral tunnel
In the last two decades, there has been a growing interest in the
anatomical placement of the femoral tunnel during ACL re-
construction. Although not well established in the literature,
isometric or transtibial location of femoral tunnels did not
result in adequate rotational control, as demonstrated by bio-
mechanical studies [9]. The femoral tunnel may not be drilled
independently from the tibial tunnel in transtibial techniques,
and therefore, does not guarantee the anatomical location of
the femoral tunnel [10, 11]. On the other hand, independent
drilling procedures, such as transportal and two-incision tech-
niques, allow the surgeon to pursue a wider range of freedom
for femoral tunnel placement, thereby reducing the risk of an
inadvertent tunnel location [11, 12]. The present survey shows
growing interest in anatomical ACL reconstruction, since only
26.5 % of Brazilian surgeons still perform a trans-tibial or
isometric procedure. Advocates of independent drilling tech-
niques correspond to 72.5 % of ACL surgeries in this survey,
49.7 % of these prefer transportal and 23.8 % prefer two-
incision (outside-in) techniques. These results reflect the cur-
rent trend of changing focus of performing femoral tunnels
from a more vertical location to a more horizontal location,
which is consistent with a recent worldwide survey [1]. How-
ever, such change in direction in femoral tunnel placement
may be based only on a surgeon’s impression of superior
results with anatomical ACL reconstruction, as it is still not
supported by clinical data [11]. Although current evidence has
shown better knee stability with independent (anatomical)
drilling techniques for ACL reconstruction, clinical results
between transtibial and anatomical ACL reconstruction tech-
niques were not different [12]. Further trials should be per-
formed to better resolve this controversy, as newer ACL tech-
niques are predominantly based on the anatomical placement
of femoral tunnels.
Another aim of our study finding was whether a surgeon’s
judgment of a femoral tunnel’s location really represents its
approximate ideal location. An arthroscopic view of the me-
dial wall of the lateral condyle was used to accomplish this
task, and we obtained interesting findings. Many surgeons did
not have the knowledge of a well-positioned femoral tunnel,
as noted from the variability in the anatomical locations se-
lected by surgeons. This is concerning because, despite sur-
geons’ preference for the femoral tunnel technique (either an-
atomical or transtibial), many knee surgeons are not familiar
with femoral tunnel landmarks, which may compromise post-
operative outcomes, as the femoral tunnel location is critical
for the success of ACL surgeries.
Other remarkable finding from this survey was the choice
of the surgery technique among experienced knee surgeons. In
the present survey, although the transportal technique was
described as the most popular technique among the surgeons,
none of the surgeons with more than 15 years of experience
preferred this procedure. The outside-in technique was pre-
ferred by the majority experienced surgeons (41 %) and
27 % used the trans-tibial technique (Table 2). This choice
may be related to the origins of ACL reconstruction surgery,
as reported in the literature since the 1980s [2].
Surgeon preferences for the method of ACL reconstruction
may vary. The choices can be motivated by learning time or
availability of tools. However, the reason why a method is
commonly used may not always be supported by evidence-
based publications.
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